Delay discounting of reward and caudate nucleus volume in individuals with α-synuclein gene duplication before and after the development of Parkinson's disease.
α-Synuclein (SNCA) may be a key factor in dopaminergic neurotransmission, reward processing, and neurodegeneration in Parkinson's disease (PD). We investigated delay discounting of reward and caudate volume in SNCA gene duplication carriers before and after the development of PD. Participants were 7 presymptomatic SNCA duplication carriers who later developed PD (follow-up period: 5.4 years) and 10 matched non-carrier controls. At the follow-up assessment, patients received levodopa (L-DOPA) therapy. Delay discounting of reward was assessed with the Kirby discounting questionnaire. We measured the volume of the caudate nucleus and cerebral cortex using structural MRI and FreeSurfer software. In the presymptomatic stage, carriers showed similar delay discounting and caudate volume to that of non-carrier controls. However, after the development of PD, we observed a significant elevation in delay discounting (impulsive decisions) and reduced caudate volume. There was no cortical atrophy. Impaired reward-related decision making and caudate volume loss are not detectable in the presymptomatic stage in SNCA duplication carriers. These behavioral and neuroanatomical alterations are observed after the development of clinical symptoms when there is extensive neurodegeneration. Study limitations include a small sample size as well as the potential confounding effect of general cognitive decline.